KwaZulu-Natal Wildlife is the governmental agency responsible for managing protected areas in KwaZulu-Natal (KZN) 
F rom a biodiversity conservation perspective, KwaZulu-Natal (KZN) Province, South Africa, is an internationally important area. It is situated on the eastern coast of Africa in the biologically rich transition zone between the tropical biota found to the north and the subtropical biota to the south. The richness of its ecosystems and habitats is largely a result of its altitudinal gradient (from sea level in the east to the top of the Drakensberg Mountains, 3450 meters above sea level, in the west) and of its diverse geology and geological history (King 1982) . Major ecosystems in the province include marine coral reefs, rocky reefs, beaches, estuaries, coastal lakes, moist lowland and upland grasslands, dry forests, moist forests of various kinds (dependent on altitude), and semiarid savannah systems, all of which contain the megafauna typical of these habitats in Africa.
KwaZulu-Natal Wildlife is a recently formed governmental organization responsible for the conservation of biodiversity in KZN Province. Created by an amalgamation of the former Natal Parks Board and the KwaZulu Department of Nature Conservation after South Africa's democratic elections in 1994, KZN Wildlife became responsible for the management of 110 protected areas, covering a total area of 7127.9 square kilometers, or 7.72% of the land area of the province. Shortly after its formation, KZN Wildlife found itself critically short of the financial resources required to effectively manage many of its protected areas; there were too many staff with too few resources to operate effectively. Subsequent restructuring and staff layoffs created an opportunity to strategically realign resource allocation within various sectors of the organization.
Aware that funds for biodiversity conservation within the region were scarce and that resource allocation could be politically controversial, KZN Wildlife decided in 2001 to implement a methodology under development by the World Wide Fund for Nature (WWF, formerly World Wildlife Fund) International. WWF's Rapid Assessment and Prioritization of Protected Area Management (RAPPAM) methodology (Ervin 2003a ) was chosen because it provides a broad and comparative perspective, identifies relative management strengths and weaknesses, indicates the urgency of conservation priorities within the region, and provides a transparent and effective means of resource allocation and policy development. Furthermore, the RAPPAM methodology is one of the few that covers all six elements of the international assessment framework developed by the World Commission on Protected Areas: context, planning, inputs, process, outputs, and outcomes (Hockings et al. 2000) .
The objectives of the assessment were to assess the overall management effectiveness of each of the 110 protected areas in KZN Province; to identify critical management and policy weaknesses; and to identify priorities for improving management, allocating resources, and developing systemwide policies. This article outlines the implementation of the RAPPAM methodology in KZN Province and discusses the results in the context of conservation planning, implementation, and resource allocation in the area.
Assessment methods
Since the purposes of the assessment were to provide KZN Wildlife with a broad perspective on protected area management effectiveness and to identify resource allocation priorities and problems across the entire province, all 110 proclaimed protected areas under the control of KZN Wildlife were included in the assessment. These protected areaswhich varied in size from 5 to 53,020 hectares-served, for management accounting purposes, as the organizational units to which resources such as staff and budget were allocated.
From the outset, it was important that the data collected and analyzed for this assessment were compatible with KZN Wildlife's administrative structures for the protected area system. For administrative purposes, KZN Province is divided into the Ukhahlamba, Coast, and Zululand regions. The assessment questionnaire (available at www.panda.org/ parkassessment) was administered at six subregional workshops of 15 to 20 participants each, comprising a range of local park staff and regional administrators. Each workshop commenced with an overview of the purpose of the assessment, an introduction to the RAPPAM methodology, and an outline of the procedures that were to be followed in completing the questionnaire. Participants were then divided into small groups of three to five people who worked in similar or closely related protected areas. They were given the questionnaire, along with definitions and guidance notes, and asked to work their way through the document. Coordinators were on hand to help interpret questions and definitions. As the individual questionnaires were completed, they were collected from participants and the scores captured in an electronic database. At intervals, the workshop broke up to evaluate and standardize the scoring across all the reserves under consideration. This was accomplished by projecting the scores of each question for each reserve (now captured in the database) onto a screen and amending these scores on the basis of the ensuing discussion between protected area managers and supervisors. During the first and second workshop, these review sessions were found to be extremely valuable and were employed throughout all six workshops.
These periodic reviews also revealed that despite the written and verbal guidance available to participants, there was still a high degree of variability in the interpretation of some of the questions. To address this variability, the way the workshops were managed changed slightly for the last three workshops. Here each question was projected onto an overhead screen, and the question, along with any definitions, was interpreted simultaneously to all participants. Only once a complete understanding was achieved by all participants was the question scored and the next question attempted. Apart from a much more uniform interpretation of the questions, this had the advantage that the pace with which the questionnaire was completed could be better regulated.
The questionnaire covered a range of topics related to management effectiveness, including management planning (e.g., objectives, legal security, site design); inputs (e.g., staffing, finances, infrastructure); and processes (e.g., decisionmaking, research, monitoring). Also included in the questionnaire was the identification of future threats and past pressures, defined as processes, activities, or events that could lead (in the case of threats) or had already led (in the case of pressures) to the impairment of natural processes or impoverishment of natural resources. To standardize the assessment results, a list of all known potential past pressures and future threats was compiled at the first workshop and added to at subsequent workshops. To rectify information gaps, earlier workshops were reconvened to evaluate subsequently identified pressures and threats.
Questions on management effectiveness included the option of answering "yes,""mostly yes,""mostly no," or "no," with answers assigned a score of 5, 3, 1, and 0, respectively, for a maximum potential total score of 225. There was also space within each question to capture qualitative data during discussions. Pressures and threats were measured using a four-point scale for the parameters of extent, impact, and permanence and were combined using a multiplicative calculation (see also Ervin 2003b) . Data collected at the workshops were captured in a database designed specifically to capture, store, and analyze these data. Standard analyses recommended by Ervin (2003a) were built into the database to facilitate rapid summary and analysis of the data.
Assessment results
The data collected during the survey were diverse and rich. This article focuses primarily on those data that have a bearing on the assessment objectives. Furthermore, not all regions are included in this article; data are mostly from the Zululand region, as results there are illustrative of the types of data found across the entire province.
Management effectiveness. Total scores for the overall management effectiveness of protected areas varied markedly within each region. In the Zululand region (figure 1), the Qudeni Forest Reserve had the lowest score, 19, compared with scores of 136 for Hluhluwe Game Reserve and Umfolozi Game Reserve, the most effectively managed protected areas in the region. This degree of variation within a region is typical across all regions in the province and, in most cases, reflects the uneven allocation of resources between individual protected areas. Some parks, such as Hluhluwe and Umfolozi, have historically received more resources and are considered the region's flagship parks. Others, such as Qudeni, have received far less attention; inputs of resources for the management of this protected area are nonexistent, levels of planning are concomitantly low, and consequently practices rank low as well.
From a strategic management perspective, it is important to understand the relationships between management planning, inputs, and practices. Here one might expect that better planning of protected areas and greater inputs into protected area management would result in better practices or higher standards of implementation. This is borne out by a comparative analysis of these elements (figure 2). Both the level of planning (r = 0.609, p < 0.001) and management inputs (r = 0.645, p < 0.001) were found to be positively correlated with better practices.
The following sections, summarized in figure 3 , look at each of the management effectiveness elements (planning, inputs, and processes) in greater detail.
Protected area planning. On the positive side, the majority of protected areas in Zululand had objectives that were aimed at conserving biodiversity and were supported by compatible management policies. However, there were major weaknesses in protected area planning, layout, and compatibility with surrounding land uses. The layout and configuration of more than half the protected areas were not optimal for conserving biodiversity (e.g., poorly sited, too small), and the land use in the surrounding landscape did not enable effective protected area management. In most instances, existing protected areas were considered too small to meet their objectives (i.e., they could not maintain viable populations of key species), and in more than half the protected areas, there were no links to other areas of protected or conserved land. Where buffers around and linkages between protected areas were in place, they were mostly on private and communal land, emphasizing the important contribution such areas make to biodiversity conservation.
Management inputs. The series of questions on management inputs addressed the adequacy of resources needed to conduct critical management activities, including the number of staff available for management, the adequacy of data collection equipment, and the maintenance of infrastructure.
Respondents were in broad agreement that staff had adequate skills to conduct management activities and that there was clear internal organization. However, only half the respondents felt that there were sufficient numbers of staff to effectively manage the protected areas. Furthermore, many respondents identified a disparity between remuneration and levels of responsibility, with higher ranking staff earning disproportionately less than lower ranking staff; this situation often led to high turnover rates. The organization's tendency to lose highly skilled and experienced staff should be recognized as a critical weakness that will need to be addressed by improving employment conditions.
When considering transportation and equipment, most respondents felt that the means of transport were adequate for purposes of management and monitoring. However, most (more than 60%) felt that the equipment for field-level data collection was inadequate. Without adequate equipment for field data collection, many management activities cannot be properly monitored and evaluated, severely restricting efforts at adaptive management.
About half of the respondents indicated that staff facilities were adequate for the purposes of management. This response reflects a dichotomy often found within the organization, in which high-profile protected areas were well endowed with management infrastructure and housing, while those protected areas with a lower profile lacked such facilities. Another critical weakness was the maintenance of equipment, structures, roads, and visitor facilities, all of which suffered from a lack of funding for maintenance. A clear priority for improving infrastructure maintenance will be targeting those areas that have both high visitation rates and inadequate visitor facilities. 
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Management practices. A series of questions about management planning, implementation, research, and monitoring made up this section of the questionnaire. Despite the long tradition (30 years) of management planning in many of the protected areas, more than half the areas (54%) did not have current management plans, and only 15% had fully up-to-date and complete management plans available. Furthermore, while most respondents indicated that there were up-to-date natural resource inventories in place, almost 40% indicated that these inventories were inadequate for their protected areas, particularly the inventories of key species (e.g., rare or endemic species). In many instances, medium-scale (1:50,000) soil and vegetation maps were not available.
Although the achievement of most targets and goals was a clear organizational strength (90% of respondents answered positively), a high proportion of respondents felt that restoration (55% of respondents) and prevention (40%) programs were not consistent with the degree of pressures and threats facing protected areas. Furthermore, 68% of respondents felt that the level of community outreach and education was not consistent with the need in the area.
With respect to research and monitoring, at least half the respondents felt that research needs and priorities had not been clearly identified. Of the research that was undertaken, 75% of respondents felt that the results were adequately incorporated into management planning; however, most managers felt that the actual research projects on key ecological and social issues were not in keeping with the degree of the pressures and threats within their protected areas.
Although roughly half the respondents felt that there was an adequate analysis of threats and pressures and a strategy Percentage for addressing them, few if any of these threats and strategies were formally documented, and managers expressed frustration at the shortage of resources for implementing threat mitigation strategies.
Pressures and threats. The assessment also analyzed pressures and threats in protected areas across KZN Province. Table 1 summarizes all the pressures and threats considered in the assessment.
The perceived importance of the major past pressures and future threats to protected areas in the province varied among regions. This was not unexpected, given the province's spatial variation in biological potential and uneven distribution of human population. Nonetheless, all three regions were consistent in ranking the advance of alien plants ( Arson/uncontrolled fires Refers to fires started as a result of human action, but does not include planned burning. Could be deliberate or accidental, uncontrolled, external fires that enter the protected area, or runaway, internal fires.
Bush encroachment
Increase in the density of woody plants to the detriment of grassland-dependent species.
Dam building Flooding of a river basin within the protected area or building of a dam upstream that changes the flow of water in a river or stream within the protected area.
Destruction of archaeological assets Wanton destruction of assets or collection of artifacts; poor management practices resulting in inadequate protection of assets.
Disease-exotic Tuberculosis, anthrax, rinderpest, foot-and-mouth (exotic).
Disease-indigenous
Corridor disease, nagana, foot-and-mouth (indigenous), rabies.
Erosion (human-induced) As a result of cattle, management tracks, and so on (erosion as a result of tourist activities must be scored under "Tourism").
Land invasion Unlawful occupation of the land (e.g., "squatting" or illegal grazing).
Land use change Change in land use to something other than biodiversity conservation.
Management solid waste Waste generated by management activities (not tourism), such as old buildings, rubble, fencing materials, scrap metal, and implements.
Mining
Includes mining of minerals, quarrying, and sand winnowing.
Protected area Isolation Isolation of protected area as a result of incompatible, external land-use change.
Poaching
Illegal destruction or removal of indigenous organisms (e.g., poaching of plants or animals, poisoning of birds of prey and other predators, cranes, guineafowl).
Pollution Airborne, riverborne, groundwater: agrochemicals and pesticides, insect control (internal and external), sewerage spills, seepage from mine dumps, and so on. Does not refer to global pollution.
Purposeful species eradication Deliberate attempts to eradicate an indigenous species (e.g., tsetse fly, mosquito, jackal).
Resource utilization Legal utilization, including thatch, fodder, wood, medicinal plants, bark, fish, tapping of sap.
Siltation
This refers to the siltation of natural water bodies, such as rivers and estuaries, and not to manmade impoundments.
Tourism
Includes facility footprint, roads, paths, trampling, solid waste and refuse, sewerage, and petrochemical pollution (from outboard motors in lakes and estuaries). Relative degree of pressures mearnsii) advance aggressively, outcompeting indigenous vegetation, causing losses of critical habitat, and imperiling biodiversity ( figure 4) . Similarly, the isolation of protected areas ranked as the second most important pressure in all three regions. Isolation of protected areas takes place as a result of land transformation, and the land uses at the heart of land transformation in KZN Province are agriculture (sugar, maize, and potatoes), tree farming (plantation forestry), and urban and industrial development. The Coast and Zululand are the most productive areas of the province for intensive tree plantations, while the Coast is also heavily transformed by urban and industrial developments.
The third most important past pressure was not the same for the three regions. In the Coast region, poaching was considered the third most important past pressure, while fire (uncontrolled and arson fire) and bush encroachment ranked third in the Ukhahlamba and Zululand regions, respectively. In all three regions, the past pressure from alien plant invasion was markedly higher than all other pressures.
The most important future threat in the more tropical regions of the province (Coast and Zululand) was alien plant invasion, which ranked as the second highest threat in the more temperate Ukhahlamba region. Ranking highest in the Ukhahlamba region was the potential isolation of protected areas, which ranked second highest in the Zululand region ( figure 5 ). The second most important future threat in the Coast region was poaching, which ranked only 11th in the Zululand region.
Some threats, such as alien plant invasion and protected area isolation, are clearly major problems across the entire province; these threats warrant systemic policy reform and substantial resource allocation. Other threats, such as exotic and indigenous animal disease in Zululand and poaching in the Coast region, are more regional and localized in nature.
Conservation priorities. To be useful, an assessment of management effectiveness must enable managers to strategically allocate limited resources. Simple two-axis plots of the biological and socioeconomic importance of protected areas against the degree and urgency of threat can be useful in making decisions on resource allocation (figure 6). A simple plot of biological importance versus degree of threat can help in determining priorities for resource allocation (figure 7). Protected areas in the top right quadrant of this plot (Umfolozi Game Reserve, Hluhluwe Game Reserve, Ngoye Forest, Nkandla Forest, Ndumu Game Reserve, and Qudeni Forest Reserve), which are both biologically important and highly threatened, should receive a larger proportion of management resources than other protected areas. Interestingly, there is a correlation between the biological importance and socioeconomic importance of protected areas within KZN Province (r = 0.650, p < 0.001) (figure 6).
Conclusions
The primary objective of the assessment was to provide guidance to decisionmakers on problems and priorities with respect to the management of the 110 protected areas in KZN Province. The RAPPAM methodology yields a wealth of data and subsequent wide-ranging, strategic management recommendations (Ervin 2003a , Goodman 2003 . However, it is important that this activity be seen in the broader context of management planning in the province. To this end, KZN Wildlife is also undertaking a provincewide, systematic conservation planning process following the approach of Margules and Pressey (2000) . Systematic conservation planning and the assessment of management effectiveness can be part of an integrated process (figure 8).
Systematic conservation planning can help to explicitly define biodiversity targets for an entire region, evaluate how the existing protected area network performs with respect to these targets, and identify additional areas that may require protection in order to meet these conservation targets. More important, systematic conservation planning requires the development and adoption of specific biodiversity conservation goals for each protected area. The absence of such conservation goals was a weakness identified by the RAPPAM assessment.
At the same time, management effectiveness assessments can support systematic conservation planning by evaluating site-specific conservation goals that are determined at a broader, systemwide scale; by evaluating site-specific pressures and threats; by evaluating the effectiveness of the selected man- Relative degree of threat agement model and strategy; and by setting priorities for resource allocation. Priority setting requires comparative analyses and hence, to be valid, a comparable level of knowledge of the most important biodiversity elements of each protected area. Assessment participants generally indicated that comparative biodiversity data did not exist for each protected area, which may have led to a biased assessment of biological importance: Areas with the highest levels of data were likely to be ranked higher than those with less information. Gaps in detailed biodiversity-related data, along with a lack of specific biodiversity goals and objectives for each protected area, must be viewed as critical weaknesses of the KZN protected area system.
The positive relationship between planning and management practice has important implications for protected area management; if managers do not adequately plan, they cannot be expected to perform well, a truism noted nearly 20 years ago (MacKinnon et al. 1986 ). Furthermore, the positive relationship between management inputs and practices would seem to indicate that increased resource allocation directly corresponds with improvement in management practices. When Biological importance Socioeconomic importance 45 Relative degree of threat the pool of resources for protected area management is limited, this relationship creates a dilemma: When reallocating resources to one area, one must expect a subsequent drop in the level of performance of another. To maximize gains for biodiversity conservation, therefore, it is important to allocate resources strategically-to spend money on the areas that have the highest conservation priority and to focus on the issues most critical to protecting biodiversity.
The first assessment of protected area management undertaken in KZN Province has exposed an overwhelming number of problems. Management personnel were impressed with the rigor of the assessment and were in agreement with its recommendations (Goodman 2003) . The assessment results have been accepted by middle and senior management within KZN Wildlife, although mechanisms to reallocate resources to the most threatened and highest-priority areas have yet to be developed. In addition, the idea of conducting repeated assessments to monitor change in management effectiveness and priority has been accepted within the organization.
The RAPPAM methodology could be used in two modes in the future: continuous assessment and periodic reassessment.
Continuous assessment. In this method of assessment, senior management and ecological staff would set priorities and undertake local reevaluations on a continuous basis. The database of assessment results would become an annual planning, action, and monitoring tool for regionally based managers. To facilitate this, the methodology could be refined and developed to serve as a site-specific assessment and management tool by adding specific thresholds and parameters for each question.
Periodic reassessment.
Results from an independently managed reassessment of all protected areas in the province, undertaken at two-to three-year intervals, would be reported and acted on at a provincial level across all protected areas.
The RAPPAM assessment has identified a clear need to improve management planning within all of the protected areas. Such improvements will be undertaken with the purpose of developing a strategic, dynamic, and living document for each protected area, a document that will become the basis for improving the overall management effectiveness of each protected area. 
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